Abstract Polypoid endometriosis is a distinctive variant of endometriosis with histological features simulating those of endometrial polyps. Müllerianosis is characterized by the presence of lesions at any site containing admixtures of endosalpingiosis, endometriosis, and endocervicosis. Here, we report a rare case of polypoid endometriosis of the ovary with müllerianosis of the pelvic lymph nodes in a 44-year-old woman without a past history of pelvic surgery. Magnetic resonance imaging revealed an ovarian tumor containing papillary nodules up to 3.0 cm in diameter and left pelvic lymph node enlargement. Nodules in ovarian tumor showed heterogeneous high intensity on T2-weighted image and high intensity on diffusion-weighted image and were mildly enhanced by gadolinium contrast material. Enlarged lymph node was markedly enhanced by gadolinium. We considered polypoid endometriosis in the differential diagnosis according to the results of the magnetic resonance imaging, and polypoid endometriosis was included in intraoperative consultation, however, ovarian carcinoma with lymph node metastasis could not be denied. According to histological examination, the final diagnosis was determined as polypoid endometriosis with glandular hyperplasia of the left ovary and müllerianosis in the obturator lymph nodes. To the best of our knowledge, this is the first report of polypoid endometriosis and mülleri-anosis of the pelvic lymph node.
Introduction
Polypoid endometriosis was first described by Mostoufizadeh and Scully as a distinctive variant of endometriosis with histological features simulating those of endometrial polyps [1] . Endometriosis is a benign inflammatory disease defined as the presence of endometrial glands and stroma outside the uterine cavity. Polypoid endometriosis can be mistaken for neoplasia on clinical, intraoperative, and pathological examinations.
On the other hand, müllerianosis was first described by Young and Clement as lesions seen at any site containing admixtures of endosalpingiosis, endometriosis, and endocervicosis [2] . Müllerianosis composed of nonneoplastic müllerian glands is a benign tumor-like lesion. It is most commonly found in the urinary bladder [3] , however, it may also occur at other sites, such as the ureter [4] , mesosalpinx [5] , inguinal lymph nodes [6] , spinal code [7] , and uterus [8] .
Here, we report a rare case of a patient with polypoid endometriosis of the ovary with müllerianosis of the pelvic lymph nodes, mimicking an ovarian carcinoma with lymph node metastasis.
A 44-year-old woman, gravida 2 para 1, who presented with swelling in the lower abdomen, visited another hospital. Bilateral ovarian tumors were detected by transvaginal ultrasound and magnetic resonance imaging (MRI). She was referred to our hospital for further evaluation and management. She was diagnosed with adenomyosis at 40 years of age and had no history of pelvic surgery.
Biochemical analyses demonstrated an elevated serum cancer antigen (CA) 125 level of 261 U/ml and CA19-9 level of 78 U/ml. MRI demonstrated the presence of ovarian cystic tumors bilaterally. Cystic fluid showed high intensity on T1-weighted images (T1-WI) and heterogeneous low intensity on T2-weighted images (T2-WI). The right ovarian tumor was multilocular, and the left ovarian tumor contained papillary nodules, measuring 3.0 cm in the greatest diameter. These nodules showed heterogeneous high intensity on T2-WI and high intensity on diffusion-weighted imaging and were mildly enhanced by gadolinium contrast material. MRI also revealed a left pelvic enlarged lymph node nearby the left ovarian tumor, measuring 1.2 cm in short axis, with marked enhancement (Fig. 1a-d ). Computed tomography (CT) revealed no distant metastasis. The preoperative diagnosis was ovarian carcinoma, including clear cell carcinoma, endometrioid carcinoma, and seromucinous borderline tumor with lymph node metastasis or polypoid endometriosis.
On laparotomy, the left ovarian tumor was observed to have progressed into the retroperitoneum and contained solid nodules (Fig. 2) . As the left obturator lymph node was found to be enlarged, measuring 1.5 cm in the greatest diameter, which were suspected of metastasis, and the left ovarian tumor was considered most likely to be an endometrioid borderline tumor or polypoid endometriosis on intraoperative consultation, we performed bilateral salpingo-oophorectomy, hysterectomy, omentectomy, left pelvic lymphadenectomy and a right pelvic lymph node biopsy. Microscopic examination of the nodule from the The left ovarian tumor contained low-signal-intense papillary nodules up to 3.0 cm in diameter (arrowhead). These nodules showed heterogeneous high intensity (arrow) on axial T2-weighted image (b) and high intensity (arrow) on diffusionweighted image (c) and were enhanced (arrow) on axial gadolinium-enhanced and fatsuppressed T1-weighted image (d). Left pelvic enlarged lymph node with marked enhancement existed nearby the ovarian tumor (arrowhead) (d) Fig. 2 Macroscopic finding of left adnex. The left ovarian cyst contained chocolate-colored hemorrhagic material and nodular component (arrow), and nodules had a smooth surface and hemorrhagic foci left ovary demonstrated proliferation of endometrial-type glands similar to endometrial hyperplasia and the presence of endometrial stroma with fibrosis. Neither the glands nor stromal cells had cellular atypia (Fig. 3a, b) . The enlarged left obturator lymph node consisted of an admixture of variably sized glands that resembled tubal-type and endometrial-type epithelium with endometrial stroma (Fig. 3c-e) . Therefore, the final diagnosis was determined as polypoid endometriosis and glandular hyperplasia of the left ovary and müllerianosis in the obturator lymph nodes.
Discussion
Polypoid endometriosis was first described by Mostoufizadeh and Scully as a distinctive variant of endometriosis with histological features simulating those of endometrial polyps [1] . Parker et al. reviewed 24 patients with polypoid endometriosis and reported several clinicopathological differences when compared with typical endometriosis [9] . They showed that polypoid endometriosis usually occurs in older women (60% of patients were aged [50 years) and posited an association between polypoid endometriosis and hormone therapy, including tamoxifen treatment. The present patient was a 44-year-old woman who had not previously received hormone treatment. Polypoid endometriosis may be mistaken for ovarian cancer on imaging, because of solid nodule. MRI findings that may differentiate polypoid endometriosis from endometriosis-related ovarian carcinoma include a round, solid nodule with a smooth shape and high signal intensity with a low-signal-intense marginal edge on T2-WI [10] . In the present patient, we did not see a low signal intense margin of the tumor, however, the nodules demonstrated heterogeneous high intensity on T2-WI, and we could included polypoid endometriosis in the differential diagnosis. Solid portion of epithelial borderline ovarian tumors also shows high intensity on T2-WI [11] , the precise histological differential diagnosis between polypoid endometriosis and epithelial borderline tumor is difficult. Microscopically, regions of polypoid endometriosis were composed of an admixture of endometrial glands and stroma. The glandular epithelium demonstrated various architectural patterns and degrees of cytologic atypia. While hyperplastic, metaplastic, and atypical glandular epithelium can be observed in endometriosis of the usual type, these findings appear to be more common in polypoid endometriosis [9] . In some patients, malignant tumors arise from polypoid endometriosis; however, the risk of progression of polypoid endometriosis to neoplasia appears to be rarer than that of typical endometriosis [9, 12] .
On the other hand, müllerianosis was first described by Young and Clement [2] . For the diagnosis of müllerianosis, the presence of an admixture of at least two types of müllerian epithelium is necessary. Müllerianosis is most commonly observed in the urinary bladder. Müllerianosis affecting the lymph nodes is very rare, with only one previous report involving inguinal lymph nodes. The pathogenesis of müllerianosis remains unclear. Implantation, metaplastic, and developmental theories have been proposed. The theory of implantation proposed by Young and Clement may explain cases associated with previous pelvic surgery, particularly cesarean section [2] . Another theory of metaplastic proposed by Donne posits the presence of multiple müllerian components that may result from the differentiation of müllerian epithelium [13] . The theory of metaplastic is supported by a case described by Koren et al. [14] that demonstrated morphological continuity between the glands of müllerianosis and that of glandular cystitis. The theory of development was proposed by Batt et al. who redefined müllerianosis as an organoid structure of embryonic origin; a choristoma composed of müllerian rests singly or in combination, incorporated within other normal organs during organogenesis [15] . According to their criteria, müllerianosis can be diagnosed with certainty when the following three conditions are met: (1) no evidence of pelvic endometriosis; (2) no direct communications with the endocervix, endometrium, or endosalpinx; and (3) no history of surgery on the reproductive organs. The present patient had no history of surgery, and her case was complicated by endometriosis. Taking this into account, the theory of implantation and development cannot be applied to the present patient. Furthermore, Sinkre et al. proposed that glandular elements with a müllerian phenotype in pelvic lymph nodes most likely represent a metaplastic change of peritoneal mesothelium [6] . Therefore, we believe that the findings in the present patient support the theory of metaplastic pathogenesis.
In summary, we report a rare case of a patient with polypoid endometriosis of the ovary with müllerianosis of the pelvic lymph nodes. Polypoid endometriosis was included in the preoperative MRI and intraoperative consultation. However, ovarian malignant tumor could not be excluded not only by MRI but also by intraoperative frozen section. To the best of our knowledge, this is the first report of polypoid endometriosis accompanied by müllerianosis.
